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The National Integrated Cyber Education Research Center's (NICERC) Advanced Math for Engineering and Science (AMES) is a fourth year high school math curriculum geared towards students that anticipate pursuing a career in a STEM field. The topics in AMES provide a strong foundation for future math, science, and engineering courses. Concepts covered in the curriculum include the Cartesian coordinates system, polar and complex planes, vectors, matrices, three dimensional coordinate systems, and logic. The content is presented in a project-based nature including introductory projects for each unit, various small projects throughout to explain concepts, and capstone projects for each topic to apply and solidify understanding.
Logic Gate Activity
The logic section fosters foundational critical thinking and problem solving skills for any STEM student. However, mathematical logic is a difficult concept for many students to understand due to its abstract nature. In AMES, students learn about different logical operations such as and, or, nand, and xor. Then, they apply these operators with different applicable integrated circuits. Students use the circuits to develop logic tables and deduce the type of logic gate used in the circuitry.
This activity helps students associate a tangible and visual activity with an otherwise abstract concept. Additionally the use of logic and logic gates can be directly connected to disciplines like software engineering, systems engineering, electrical engineering, computer engineering, computer science, and others.
K12 and Precollege Resource Exchange
At the resource exchange full versions of the logic lessons will be available along with the materials to build and test different logic gate circuits. Provided below is an abbreviated lesson on building and testing the logic gates that starts at the point in the lesson where students are ready to build the circuits. At this point they have already learned about logical statements, logic operators, and truth tables.
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LOGIC GATES
Complete the following exercises to understand how the circuit will function and how the activity is performed.
Exercise 1
Build the circuit pictured below.
Exercise 2
As practice with logic gates, you will need to identify all the Ts and Fs for the logic gate as well as determine what type of logic gate it is (i.e., AND, OR, XOR, NOR, NAND, XNOR) in the provided truth Determine the type(s) of gate(s) you were given.
Exercise 4
Repeat exercises 1-3 with different logic gates.
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